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1.0 INTRODUCTION 
The structural analyses of the engine air inlet, the thrust spoiler 
installation, and the pitch fan louver installation of the U.S. Army 
XV-SA Lift Fan Research Aircraft are presented _in this report. 
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2.0 ENGINE AIR INLET 


The engine air inlet installation provides the ducting for inlet air to the 
turbo jet engines, ducting for cooling air and provides the faired cover 
for the accessory and hydraulic compartments. 


The engine inlet is constructed of Fiberglas, 181 cloth with polyester resin, 
per MIL-R-7575. The external skins are made up of three plys of 181 
cloth reinforced along the attachment edges by eight additional layers. The 
inlet duct cylinders are of four ply construction. 


The inlet installation is attached to the aircraft fuselage structure at the 
canted bulkhead aft of the cockpit, at two intermediate sub-frames, the 
engine forward support structure frame and along the lower edges to the 
fuselage upper longerons. 


Critical design pressure loads are shown and the critical skin panel is 
analyized for this loading. The attachments are investigated and shown 
to be adequate for inlet loading. 


Material allowables for 181 cloth, polyester resin, Fiberglas are taken 
from MIL-HNDBK-I7 and MIL-R-7575 and are shown below: 
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3.0 THRUST SPOILER INSTALLATION (Drawing 143P069) 


The thrust spoilers consist of a pair of doors located aft of the tailpipe 
nozzles and supported by the fairing structure below the fuselage box 
structure. The tailpipe exhaust impinges on the doors when they are 
extended. The doors are operated by a single hydraulic actuator located 
on the airplane centerline. The actuator drives a rod which is connected 
to the door support links. Longitudinal movement of rod and door supports 
joint causes the doors to pivot about the door hinges located at the forward 
end. The rod/door supports joint motion is guided by a track. An idler 
link at the actuator/rod joint reacts vertical loads so that the guide track 
is not loaded. 


The spoilers are designed for operation under the following condition: 

100 kts., hot day, 2500 ft., 9200 lbs. gross weight, full flaps, 98.6% RPM 
Ultimate load per spoiler = 1553 Ibs. 

Load is normat to the deflected plane and c.p. is at the center of area. 
Unsymmetrical loading due to differential engine RPM of + 0. 5% if + 40 lbs. 
Design temperature for links and operating mechanism = 300°F 


Materials used in the construction of the thrust spoilers are 19-9 DL and 
A-286 steel alloys. 


Material properties used in stress analysis are shown below. (Reference: 
MIL-HNDBK-5, AMS55525A and Allegheny Ludlum Data Sheets) 


R.T. Mat'l Allowable} 300°F Mat'l Allowable | 1200°F Mat'l Allowable 
Property KSI KSI KSI 


A-286 19-9DL A-286 19-9DL 


139 
94 
29, v00 28,000 


17 


18 


FS. 388-27 


c ti  y 
~ cea Sf 


MECH A151) ~=GEO 2ETEY’ 5 
KEE! Dwe # 143 F067 
8.4. 1 
o,e0 = 


+e 


om y ‘ 


$534 
(240) 


Boot Srrowwy vu Sv Desweee 
One’ fPbs 77CW 


ache 


Doce Face Bay: 


SY) DEGEE oper Fes s7rj;0r) 


1364-8 11364 
1904 104 + 
» vec, 
4 
tod 93a # tat 
[seq “Ax | Aa 
“zr [| aeel zs] ¢-67| 7282] $7.92 
i wm | 53) 4%. 173 | 684.98] s¢4/ 
| m 3.76 | 11748} 51-16 
874-93] 43./ 
| 59.7, ~:-67{| 104: - 56-70 
Ter. |s¥-60) 979. 647 


TOTAL SHHhEACE : 


Ke ae = 6353 w, 
Zz = SF . ya. 
a , ee = og 


a oD = (0:29 psi 


heen Qréenee (Afr) of A-&! 
x = o-3> = CTS Ww. 
d = 878-4€@.10 = 2.65 mw 
Man *® $65 (100-02) (1029) = $706 nI- 8 


19 


Secon A-A@G Sippoar- tuys Hintew, Lower BEA: 
wack dios -2 £ -23 Dovatees omen 


x7a — és 025 


é -2 €=.025 
Al 4 | 44 [a4 | & 
7 +0200 1.40 6 O260 a 0392 rh AVET 
2 1037S ‘1S -0281 -o2n¢ .0070 a 22e2 " 865 
3 0125 O12 10002, _ i 
7 as or ies ison PT Ce = 665+ .Q202 88S 
Ss 0160 1.16 <Olr77 +0209 Cy: |) 600- C5 « Ws 
é 10500 G0 10GOo +0320 O16 
7 0250 1.40 D850 .0440 z Bh ceed) Meee aOETT. 
& .0a5u | 7.10 0275 . 0902 ‘ 
9 0100 | =, of I~, 000} _ 
| 2262 | 6957 | +2044 \ 10277 


* Fie» ke (g)*: 3.e¢€ (16:56 Co)® (33 ) = 42,200 psi 
M = E Lad Beco (9786) = 2611 MB 


fio = 2611. (605) = 2,795 psi wer s 2530 pst hLrmr 
St 26M LUE = 24727 pst ar /9,018 PSI lieu 
s 24062 _ Jez 26 
MSe> Spey, - (= | Cee 


IS, 2 24,38 _ys 25 
Fe a ee z 


‘ S€crio/s B-B Leuwe 8BeAM 


ts.020 -85 —~\ 


/ 
: A 
3 
¢ Q = 44.595 4/34 
@ s 
6 Se = /SO-L34¢= . KO 
y Le 1BeJ- (639A) $0302 
hf - .0784 wt 
10 
: 1SS4 {467 +030. 
{ 
Me L&E (4706) = Abll mw td 
2500 
id Bape gs oa 37,767 Ps! (“ur ie 25,178 Pst tlimir 
fn, ers = 28,840 PS! Wer sz /9 227 PSI ks 
M5. ~ 3B -) =| pose 
M.S. 4 s 2980 _}) « +26 
ss 


21 


Vew 2-4 


rn 


BSR. — © 4395 Dia. 


Terne fads FeICKLESS 1S MACE Up Of -/9 Dovatee 
—/l CHAMMEL , te 108s 


ae = 07S fem lac , Twe tags Me Mwoe. 


Sven Tine ovr: (Assume AcTivG @ Mw). Shienet.-Ovr Aen ») 


B= 503 
Ass #(32-»2197) (.075) © .0300 w* 


fi. 223. 16,766 psi car 


+O800 
Bu ° 33 60¢ ps: 
1200 °F 4 * $2 bee os -/.0 
4S. je Web l= |-/-00 
BEA AiG.’ 
Fee» S03* 


Aig, = 2(4385) (075) 2,066 wt 


fre ,= 22: * Tees ps! 
Mor Cail 1c 


_—— .37b| Pia. Hows , 
z YAS 1004 Gecr™ 
PINS 17-4 hctssd iste 


h2o - 
Too 
rd >) 
45 RK. ryP — ' 

—63 374/A(2)--- 

t2-02¢ 

~$9 TUBE: 

Yo DIA. K 025 ) JE han cot] past , t's 7-FO Ge) 
Mare e 4-286 E300 = 28(10)* psi DS 


P,- wer, 772 G28x10)* (cet!) is A 
ce. Z7)* (7-490) 4865 


Toa BOF CaT1AL 


—~ST7 ComVEL: Lowere Lie , Ney JewsrOe Sector 


Mare’ 085 19-9 D0 (C2 THKKuESSES) 
A, = (080) C84 — 989) = -020 we 

Aw £ 
Fexe= 86,400 » 2, =.000 (Bb,400)= /739Z 


Fee £75 csr TEWSIOW WOT CRITICAL 


23 


Wa nt ns Caetiona de.» 


DDE Lr! 
lowe Lug, Sécrieds D- D , Compeessior AMelowAKE 
~63 ~- t+ .02g5 
—-s7 -¢s .0fS 


kK 45> 


Fl ke ¢ where Ks /.00 2 1.00 , EXOS PIMt4eED 
by ) 7 oe PENIS ) S1b8S Face 


Fig = 18S8(00)* (BE) - 1¢,370 pss 
Pe = (050) (94) (16,370) = 697 */ Lue 


Stine. Tene-O7: lower lug 
Az ss 4 /Lug 
As + 2(42-.2193)(0sd)=— .0g0 w* 


fs = 2s - $3,750 ps, 


Fu sc0° s 5$0,¢00 fs 


Ms. 0 FLEE} 0! 418 


Dooce SuppeerT Ces: 


Cee Cox 155 wm: 
Te £(1.2956025) 5 2(j.00) (ozs) 64) 0G uk 
Ae £(p054 hep(0ts) « .7o25  ns® 


hoo — 


(hee (1376)- £35 (4) + f63/ mcd 


mM. 
f= real Css) = $6,240 ps! “er = 30,627 ps1 Crmur 
£ =< 43,908. P>' ater e I2Z68& PS! lear 


(ges 
1024S 


Doce Sippoer twes: 


Secrion EF 
zt: 66 14z Po 4.7- = 42,095 ps Lys 77 


KE(E)* 3.64 (2r26)Go)t (22S = 66,004 pes 


k= 
Fe, = 41400 pss @ 3006 { 
7 _ 44 ¢oo te a 
M.S.o = 40,095 = 23 


-4S Lag Arracd mer To Suppeer 


THe 425% ver Sippeer Lote 1S TRawslé leo yo THE ~-¢dS Lee 
THeevagH 10 Spor wetas p&R 1711-wW- esse @ 1S spacwe. 


: O25" 
#25” /spor foe Mare 4, %o- /S0 St CREF M4 06- bhesoan-J, 


fing 
DHA 1S APPLICABLE TO 19-9 Du @ RT: 


“200° 95.0 


oR. * 10(230)° 2300 # exer 


= 323 (42s) = 230% /spor 


—---: $00 Dia 


Sweat Téne Cer. 


Re. (375 # cer. 


As: 2047- .251) ¢ 065): .0387 w* 


. BIS, 
f° BE ~ 3,162 psi 


Bau 2 Se) Foo ps 


Lug BEAR £90) CRITICAL 


27 


BLANK PAGE 


2 a Ned 


AVES 


4.0 PITCH FAN INLET LOUVER INSTALLATION 


The pitch fan inlet louver installation (Ref. Dwg. 143P010) consists of 
two independently operated sets of four louvers, one set on each side of 
the aircraft centerline, at the inlet to the pitch fan. The louvers are de- 
signed for flight operations in two positions only. Fully closed they pro- 
vide a faired upper surface over the pitch fan and fully open they allow 
inlet air to enter the pitch fan and guide the flow of the inlet air. 


The louvers are attached to the inlet through the louver support vanes, 
which are integral parts of the inlet, by means of full length piano hinges. 
Louver actuation is accomplished through a series of push rods between 
the louver bellcranks by a single electrical actuator for each set of four 
louvers. The actuator (Ref. Dwg. SCDE0066) is designed to preload the 
louver system against the centerline bellcrank stop throughout the range 
of relieving louver loads and is load limited to preclude overloading of 
the mechanism. 


A sketch of the installation of one set of the louvers is shown in Figure 1. 


The louver installation is designed to withstand normal pressure loading 
in the closed position for any conventional flight condition. Critical design 
loads occur in the open position at maximum design speeds of ; 125 knots 
fan power on and 180 knots fan power off with the aircraft in a + 15 degree 
sideslip flight condition. These loads, in terms of lower hinge moments 
are shown in the accompanying pages. 


Because of the similarity oi components which make up the separate 
louvers and mechanism unit3, stress analysis and margins of safety are 
shown for the critical component only. 
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